INTRODUCTION
The poloidal peaking of the first wall 14 MeV neutron flux and the tritium breeding ratio in a Tokamak fusion reactor(1) are calculated using a newly modified Monte Carlo code (2) .
The poloidal peaking of 14 MeV neutron flux in the first wall of a toroidal fusion reactor will be one of the factors limiting the lifetime of the first wall. The primary 14 MeV neutron flux incident on the first wall from a toroidal plasma has been calculated by several authors(3)~(7), using the ray-tracing method which derives the primary flux of a point on the first wall by numerically integrating the source density distribution observable from that point. With this method, only the primary 14 MeV neutron flux can be obtained but not the actual** 14 MeV neutron flux. The neutron attenuation by the coating material on the first wall and by the first wall itself and the neutron reflection by the blanket material behind the first wall must be taken into account for the calculation of the actual flux. The actual flux is not always proportional to the primary flux.
In order to obtain an accurate distribution of the actual flux, either a discrete ordinates radiation transport code which can treat toroidal geometry (8) 
II. CALCULATIONAL MODEL AND METHOD
The Note the FSD's are larger at the inside This is partly due to the more frequent incidence of neutrons grazing the wall surface on the inside which results in extremely long track length among the shorter majority. It is also caused by the relative smallness of the detector region volume on the inside resulting in less samples. Tritium breeding ratio was calculated by using much larger detector regions consisting of all the regions, containing media 5 and 6 (see Fig. 1 ).
Z.
RESULT AND DISCUSSIONS One explanation for the relatively low value of the actual flux on the inside of the torus (b<0d) is due to the larger reduction of the grazing components due to the attenuation of the flux by the neutron collisions in the carbon coating and the first wall.
Since the reflected 14 MeV neutron flux is only 1.4% of the primary flux, the actual 14
MeV neutron flux in the first wall is relatively independent of the blanket composition.
In order to save computation (CPU) time, energy cut-off was set at 14 MeV to follow transport calculations employing R-Z and R-t geometry (1) . This large difference may be attributed to various difference between the two calculational methods, such as those in source and geometry modeling, ray effect, employed multigroup structure etc. The largest source of error in the SN calculations is estimated to be in the approximation in the modeling of the source and geometry.
This Monte Carlo calculation for tritium breeding without any neutron energy cut-off took only 30 min or about 1/5 of the total for SN calculations.
Monte Carlo method is effective in calculating a nuclear characteristic value integrated over a large volume but not so for obtaining a quantity integrated over a small detector region such as poloidal distribution of neutron flux in the first wall.
IV. CONCLUSIONS
The poloidal distribution of the first wall 14 MeV neutron flux and the tritium breeding ratio in JXFR were calculated using Monte Carlo method. As a result the following conclusions have been obtained :
(1) The poloidal distribution of the actual 14 MeV neutron flux in the first wall was found to be quite different from that of the primary flux. This is mainly due to the consideration of the attenuation of the grazing components in the carbon coating and the first wall.
(2) The tritium breeding ratio was calculated to be about 5% larger than the previously obtained value by SN calculations. Major cause for the 5% increase is estimated to be in the improvement in the modeling of the real geometry.
(3) The Monte Carlo method is not recommendable for the calculation of flux distributions in a relatively simple geometry where other methods may be applicable.
However it seems to be the best choice in calculating nuclear characteristics of a toroidal fusion reactor with noncircular cross section plasma and first wall.
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